Abstract. Notes on the life of Adolf Lindenbaum, a complete bibliography of his published works, and selected references to his unpublished results.
The foregoing list is scanter than we would like. Unfortunately, not much is known today of Lindenbaum's childhood, the family he grew up in, or his "persona" beyond school and work. Whatever records once existed are now mostly lost, so our biography of him must regrettably concentrate on his academic and professional life. In a follow-up paper, currently in preparation, we shall review the works themselves, and examine Lindenbaum's influence onthe work of those around 3 Surma does not explicitly refer to Marczewski and Mostowski's PSB entry on Lindenbaum, and it seems he was unacquainted with its contents at the time he wrote his 1982 article, because he appears to be unaware that some of his assertions disagree with it. As both Marczewski and Mostowski knew Lindenbaum personally, and as their PSB entry is based partly on their own recollections of him (see the list of sources they cite at the bottom of their entry), we are inclined to favor their account over Surma's where disagreements arise. Also, it seems, Surma did not fully avail himself of some of the other archival materials that were at his disposal.
"Always loving mathematics, I did not hesitate for a moment what to choose among the different advanced studies, having decided to apply for admission to that faculty where I will be able to study this science". (Zawsze mi lując matematykę, nie waha lem się ani chwili co do wyboru wśród różnych rodzajów studjów wyższych, postanowiwszy prosić o przyjęcie mnie na ten wydzia l, na którym będę w możności tę naukę studjować.) 10 Lindenbaum's application was accepted on September 19th, 1922, and on October 2nd he commenced his studies in the mathematics section of the faculty of philosophy. It took him until the end of the spring trimester (third trimester) of the 1926/27 academic year to complete his course work. On September 15th, 1927, he writes, "I completed my mathematics studies in 5 years, i.e., I am [now] 
11
Tarski writes (see Tarski 1949, p . xii) that Lindenbaum was his "student"-a claim that is cited verbatim, and apparently accepted without scrutiny, in Feferman and Feferman 2004, p. 93 . It is not clear how Tarski intended these words to be understood. A reader not well versed in the details of the situation might infer too much. Tarski was scarcely three-and-a-half years older than Lindenbaum, and was himself a student at Warsaw University throughout most of Lindenbaum's time there. The two of them first met as students in Leśniewski's seminar. Tarski only secured a teaching job in the closing months of 1925.
Lindenbaum attended two of Tarski's courses: the theory of cardinal numbers (teorja liczb kardynalnych) in the winter and spring trimesters of the 1925/26 academic year, and elementary mathematics-plane geometry (matematyka elementarna-planimetrja) in the 1926/27 academic year. These were, in all likelihood, the first two courses Tarski ever taught in his brand-new rôle as a freshly minted docent. It is hard to believe that Lindenbaum did not already know the material as well as Tarski.
12
10 On some of these documents-which he wrote as a very young man, even in some cases as a teenager-his writing style can best be described as "conversational" rather than formally correct: incomplete sentences, run-on sentences, words hastily chosen and ill fitting. As some of this "flavor" gets lost in translation, we show his original words in parentheses. His penmanship, in contrast, was impeccably legible. 11 In alphabetical order, Zy comes beforeŻó. 12 In 'Reminiscences of Logicians', C-C. Chang asks Andrzej Mostowski (p. 26) , "So Lindenbaum was not technically a Tarski student?". . . and Mostowski answers, "That is right".
Vol. 8 (2014) Lindenbaum needed time off to prepare for his doctoral exams. Simply letting his university enrolment run out would not have provided it. Military service threatened the moment he ceased being a student.
13 He cited his two published papers in support of a second application to the university, dated September 15th, 1927, for admission to the faculty of humanities (wydzia l humanistyczny), claiming he wanted to study psychology and pedagogy. On his application he added, squeezing it in like an afterthought, that he had secured a student postponement of military service (wojskoweświadectwo prolongacyjne posiadam).
His application was immediately accepted, and as the fall trimester of the 1927/28 academic year got underway, Lindenbaum became a freshman once again. He signed up for eleven courses in an eclectic range of subjects, with teachers Karol Appel, Henryk Mościcki, Bogdan Nawroczyński, Mojżesz Schorr, W ladys law Tatarkiewicz, Józef Ujejski and Wiktor Wąsik. Of these, he attended only two: Józef Ujejski's course on the Polish romantic poet Adam Mickiewicz (twórczość Adama Mickiewicza na tle literatury wspó lczesnej), and Nawroczyński's psychology course on character and its training (charakter i jego wychowanie). This gave him the time he needed.
Sierpiński supervised Lindenbaum's Ph.D. dissertation, titled 'O w lasnościach metrycznych mnogości punktowych' ('On metric properties of point sets').
14 As its title suggested, it was on point set topology. Lindenbaum's first publication [26] formed part of it. The thesis was finished and submitted in the autumn of 1927 15 and successfully defended on June 22nd, 1928, and its author received the title of Doctor of Philosophy:
13 His aforementioned "external circumstances" (postronne przyczyny)-at that time a well understood euphemism within the university's walls. 14 Marczewski and Mostowski's PSB entry on Lindenbaum, and Jadacki's entry in . . . A mądrości z lo nie przemoże, have both omitted the word "metrycznych" (metric) from the dissertation's title, thereby obscuring the fact that the work was primarily about topology. And in the same paragraph (on p. 168) Jadacki goes on to give an excessively narrow and selective summary of Lindenbaum's ideas, depicting them as limited exclusively to propositional calculus and its algebraization. . . which they certainly weren't. 15 The year 1927 is mentioned by Lindenbaum himself in [33a], p. 106, footnote 18; by Kirszbraun 1934, p. 78, footnote 4; and by Sierpiński 1936a, p. 32. More or less at the same time, Lindenbaum stopped signing up for new courses, and started gathering affidavits from student societies he had been involved with, testifying that he had no outstanding obligations to them. Records show these included. . .
• An entry (świadectwo wystąpienia z uniwersytetu) in the university's archives dated June 15th, 1929, records that Lindenbaum officially ceased being a student in the faculty of humanities on that date. Lindenbaum's doctoral dissertation was never published as a whole. Some 8 years after its defense, Sierpiński in one of his papers cites a theorem from the dissertation, noting that, "La démonstration de cette proposition se trouve Vol. 8 (2014) 17 This qualified him to be commissioned by the University (or more precisely, by the faculty of mathematics and natural sciences) to give lectures in its name. And commission him it eventually did, on February 1st, 1935, for the winter and spring trimesters of that academic year. Then at the beginning of the next academic year, on October 1st, 1935, he took up the position of adiunkt (assistant professor) in the Philosophical Seminar, an administratively and academically autonomous unit within the faculty of mathematics and natural sciences that was at that time under the direction of Jan Lukasiewicz.
18
The origins of the Philosophical Seminar went back to the autumn of 1915, and up until September 30th, 1927, it existed within the framework of the erstwhile faculty of philosophy. Over that period it had been directed by (variously) Jan Lukasiewicz, W ladys law Tatarkiewicz, Tadeusz Kotarbiński and Kazimierz Ajdukiewicz. Occasionally it had been under dual (joint) directorship; for a certain period its work was carried out in two parallel sections.
One month after reorganization of the University's structure (refer again to footnote 16), starting from October 1st, 1927, each of the two newly-created faculties was given its own Philosophical Seminar. The one in the faculty of humanities was placed under the joint direction of Tadeusz Kotarbiński and W ladys law Tatarkiewicz, while the one in the faculty of mathematics and natural sciences was put under the sole direction of Jan Lukasiewicz. It was Lukasiewicz's Philosophical Seminar that hired Lindenbaum.
16 Note: not the "faculty of philosophy, mathematics section," in which he was enrolled as an undergraduate. By the time he submitted his PhD dissertation, in the late autumn of 1927, that faculty and that section no longer existed. The university had undergone a reorganization in the interim. Both the faculty of humanities and the faculty of mathematics and natural sciences had been created on September 1st, 1927, ') The meaning of the word "docent" has changed subtly over the years. At that time, a docenture associated its bearer quite closely with the university, and the specific faculty, that awarded it: it was a license to teach there. This was not as close an association as outright faculty membership: employment was not automatic, and the designation retained an element of portability in the wider world. But nor was it merely an academic qualification. It was an intermingling of five notions: (a) avowed intent, (b) certified ability, (c) presumed entitlement, (d) conditional rank, and (e) targeted employer: vocatus sum docere, veniam docendi. 18 Manteuffel, op. cit., gives two different dates in connection with Lindenbaum's appointment to the position of adiunkt in the Philosophical Seminar: July 3rd, 1935 (see p. 233), and October 1st, 1935 (see p. 216) . Probably the former is the date when the faculty adopted a resolution to offer him a permanent position, and the latter is when he took up his duties. We do not know if he was employed by the Philosophical Seminar somewhat earlier with the job title of asystent.
Then in academic year 1934/35 the faculty of mathematics and natural sciences set up a Seminar of Philosophy of Mathematics in addition to, and administratively separate from, its Philosophical Seminar, and placed it under the direction of Stanis law Leśniewski. 19 There is no record of Lindenbaum's having held gainful employment prior to this appointment, which would imply that he was 30 years old before he had any visible means of support. Anecdotal evidence suggests his parents were affluent, 20 and that he led somewhat the life of a bon vivant, spending money freely in restaurants.
21 This is hearsay, and sits oddly with his known political sympathies (see below), but if true it would not be the first such case in history, or the last.
Lindenbaum's habilitation thesis qua physical document seems not to have survived the ravages of war: it disappeared without a trace. For the last 70 years it has been widely presumed that its contents, its subject, its title, were no longer known. We have reason believe, however, that its subject and contents, if not its exact title, might (possibly) be staring us in the face.
In Matematycy polscy w dwudziestoleciu międzywojennym : Studium historyczne, Ma lgorzata Przenios lo observes that in the 1930's Wiadomości Matematyczne was known to publish longer works, including habilitation and doctoral dissertations. In 1935, for instance, it published Karol Borsuk's habilitation thesis and Józef Marcinkiewicz's doctoral thesis, and in 1937, W ladys law Hepter's doctoral thesis. We speculate that [34] could be Lindenbaum's habilitation thesis. The timing of its appearance in print is strongly suggestive. Moreover, it has the "look and feel" of a thesis; it has a thesis-writer's fingerprints all over it. It is a longer work (on Cantor's notion of a multiply-ordered set-mehrfach geordnete Menge); its first part is historical, expository and critical; and the remainder is completely original.
19 Upon its creation Tarski was transferred to the Seminar of Philosophy of Mathematics and given the position of adiunkt. Until then he had been in Lukasiewicz's Philosophical Seminar, to which he had been appointed asystent on October 1st, 1929. Tarski's habilitation in 1925 was in philosophy of mathematics, in the erstwhile "faculty of philosophy, mathematics section" (see: Wykaz imienny docentów...), but he went without permanent employment at the University for four years after becoming a docent. 20 Jan Zygmunt recalls that sometime around 1973 Roman Suszko told him Lindenbaum's family "was rich". On page 68 of his Essays in the History of Logic and Logical Philosophy Woleński writes of the Warsaw Logical School that "some of its members, like Lindenbaum, were rich, but others, like Tarski, rather poor". McFarland, McFarland & Smith (eds) echo this assessment in their Alfred Tarski: Early Work in Poland-Geometry and Teaching , stating that Lindenbaum was "independently wealthy" (see the box on p. 335). However the cumulative weight of evidence may be less than it appears. The McFarland passage is based solely on Woleński's authority, and Woleński in turn recalls only having heard someone venture the opinion in conversation. 21 Among logicians in Poland in the 1960's and early 70's it was rumored, wistfully and not without envy, that Lindenbaum liked having a good time, being among people, frequenting cafés, partying; and hence didn't have time to edit his own work. [JZ, RP] .
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In any event, whatever his habilitation thesis was about, we know that as a docent he taught courses in a variety of subject areas, mainly in mathematics but also in logic. The titles of some of his courses were:
• Seminar on set theory and measure theory for advanced students.
• Introduction to actuarial mathematics.
• Modern algebra.
• On new investigations into the foundations of mathematics and the mathematical foundations of other sciences.
• On the superposition of functions.
• Selected topics from measure theory and the theory of functions. 1936 , he was elected to sit on its interim board to help steer it through the legal proceedings of getting registered-a tortuous process that was to take more than a year. On completion of registration, on May 5th, 1937, Lindenbaum was re-elected to PTL's board of governors as its secretary. At the same meeting, Jan Lukasiewicz was elected its chairman, and Alfred Tarski its vice-chairman. 
24
Lindenbaum quickly made a name for himself in mathematics communities beyond Poland's borders, particularly in France, Germany, Austria and the Soviet Union. He was turning out attention-getting stuff. He benefited from the high visibility of the two schools of logic and mathematics that he belonged to, and the prestige of their imprimaturs. He wrote almost all his published works in either French or German (only two, [34] and [35] , were in Polish), and the journals where his work appeared enjoyed a wide international circulation... not least Fundamenta Mathematicae, whose star was rising fast. Soon everything with his name on it was being reviewed in Jahrbuchüber die Fortschritte der Mathematik or in Zentralblatt für Mathematik by internationally renowned mathematicians and logicians like W. Ackermann, F. Bachmann, R. Baer, E.Čech, A. Fraenkel, S.C. Kleene, A. Kolmogoroff and A. Schmidt-not to mention Polish reviewers such as Stanis law Ulam and Bronis law Knaster.
As the thirties wore on, Lindenbaum himself was invited to become a contributing reviewer for Zentralblatt. He accepted, and altogether contributed seven reviews to that publication (see Bibliography Part One, Sect. 2.3).
On February 1st, 1936, Tarski wrote to Karl Popper that he [Tarski] was collaborating with Lindenbaum on a book on set theory. In a subsequent letter to Otto Neurath dated April 28th, 1936, Tarski goes into more detail, claiming to be very busy since a very large mathematical book that he is co-authoring with Lindenbaum should soon appear.
25 Its title was to have been Theorie der eineinendeutigen Abbildungen <Theory of one-to-one correspondences> 26 and Lindenbaum refers to it in his abstract [36 a ], saying it is to appear ("à paraître") in the series 'Monografie Matematyczne' <Mathematical Monographs>. An announcement by the series editors of 'Monografie Matematyczne' duly appeared, on the back cover of volume 7, Vol. 8 (2014) There is no trace in its record of proceedings, from 1937 until after the end of the war, that the Senate of Poznań University ever took up the business of replacing Zawirski. The Ministry of Education assumed it would, and helpfully put out soundings around the country on the University's behalf. But it seems that, in doing so, the Ministry jumped the gun. Though names were put forward, no competition was held at that time. 30 From Marczewski and Mostowski's PSB entry, Kraków 1971, loc. cit. 31 The petition was issued in the name of the editorial staff, co-workers and "friends" of the monthly G los Wspó lczesny <Contemporary Voice> and appeared in March, 1936, no. 3 , p. 1. It was a left-leaning newspaper with national circulation. 32 Published in Lewar , 15th May, 1936, no. 4, p. 10 . This was a biweekly literary magazine sponsored and influenced by the Polish Communist Party from 1933 through 1936. Its name was a play on words, combining "leverage" and "leftist".
It is also known that he loved mountain climbing in the Tatras, sharing this passion with Tarski and Maria Kokoszyńska-Lutman, and that he took an interest in literature and art.
33
Either sometime in late 1935, or (more likely) sometime in the first 7 or 8 months of 1936, Lindenbaum married Janina Hosiasson.
34 Janina had been a student of Tadeusz Kotarbiński and Jan Lukasiewicz during Lindenbaum's first few years at Warsaw University. She had successfully worked on induction and confirmation, and had received her doctorate under Kotarbiński in 1926.
Born December 6th, 1899, Janina was four-and-a-half years older than Adolf. It is not clear exactly when, where, or under what circumstances they first met. It is entirely possible they became aware of each other as early as Lindenbaum's first semester at university, in the autumn of 1922. Gimnazjum Micha la Kreczmara was an all-boys school, so he would have been keenly aware of this principal difference in his new surroundings. And photographs attached to his two applications for admission to Warsaw University show he had dark and intense good looks.
By the late 1920's Janina was a respected philosopher of logic and a fellow member alongside Lindenbaum of the Lwów-Warsaw school. They both delivered papers at the First Congress of Mathematicians from Slavic Countries (Warsaw, 23-27 September 1929) , and Janina went on to spend the 1929/30 academic year studying philosophy in Cambridge on a scholarship from the Polish Ministry of Religious Affairs and Public Education. Overall she published some twenty research papers and, among other things, translations into Polish of three pedagogical and philosophical books by Bertrand Russell.
35
The couple took up residence inŻoliborz-then, as today, a Warsaw neighborhood of intelligentsia and old money-at16 Krasińskiego Street, apartment 34 (ul. Krasińskiego 16 m. 34) according to the PTM's list of registered members (see: Annales de la Société Polonaise de Mathématique, vol. 15, 1936, p. 195) . As it happened, the apartment right next door was the Ossowski's, Maria and Stanis law. On one door, a nameplate announced "Adolf i Janina Lindenbaumowie". On the next, "Maria i Stanis law Ossowscy". Leśniewski, who was a frequent visitor to both households, maintained that a patriarchy reigned in one, a matriarchy in the other. In fact the first names were in alphabetical order. 34 The exact date of their wedding is not known. There is no record of it in the Archives of the Civil Registry Office in Warsaw. Janina published two notes in Erkenntnis, vol. 5 (1935/1936) The Lindenbaums had no children. On September 6th, 1939 (at the outbreak of war), they moved to Vilnius, at that time a Polish city. And there, it seems, they separated.
37 Janina settled in Vilnius, while Adolf continued on to Bia lystok. It is not known if they visited each other after that, or if they remained on amicable terms.
Lindenbaum had an opportunity to escape to the West but chose not to take advantage of it, preferring to stay in Poland.
38 On September 17th, 1939, Bia lystok came under Soviet rule, and the Soviets set up a Pedagogical Institute in the city. Lindenbaum was appointed a docent at the Institute, where he taught mathematics throughout 1940 and a large part of 1941. He was offered a position in Moscow at this time but again chose not to take advantage of it, for the same reason.
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On June 22nd, 1941, Germany declared war on the Soviet Union. On the same day, the Vilnius Uprising began. Within days, German troops were in Bia lystok, and not much later Vilnius. In September, 1941, Janina was arrested by the gestapo and in April, 1942, after 7 months of imprisonment in Vilnius, she was transported to a small community on the outskirts of the city (Paneriai) and shot.
Sometime around September, 1941, Adolf was arrested in Bia lystok. Details of his ensuing fate are less clear. It is generally believed he was killed in 1941, shortly after his arrest, but it is not known if he was first transported to Paneriai, or if he was executed in Bia lystok. 
Bibliography Part One
Part One draws in large measure on an earlier compilation of Lindenbaum's works that appeared in an article by S.J. Surma titled 'On the 37 Janina informed Tarski of her separation from Adolf in a letter dated the beginning of 1941. The letter is now held in the Tarski Archives in Bancroft Library at U.C. Berkeley.
[We owe this information to Jan Woleński. We have not seen the letter's content ourselves. PWN , vol. 6, Warsaw 1965, p. 527 , says that Lindenbaum was imprisoned in the Vilnius ghetto in September, 1941, then disappeared without a trace: "we wrześniu 1941 zamknięty w getcie wileńskim, zginą l bez wieści". Curiously, the Archives of the Civil Registry Office in Warsaw hold death certificates for both Adolf and Janina, issued by court ruling (Sąd Grodzki w Warszawie) no. I Zg 1124 / , of June 21, 1947 , finding that both of them died in Warsaw. But too many details conflict with other more credible sources: date of birth, mother's given name, mother's maiden name, father's given name, date of death, and (obviously) place of death. The court's findings appear to have been a summary "tying up of loose ends"-drawing a line under millions of missing persons at one go.
origin and subsequent applications of the concept of the Lindenbaum algebra' (Logic, Methodology and Philosophy of Science, VI (Hannover, 1979 ) , in the Series Studies in Logic and the Foundations of Mathematics, vol. 104, North-Holland, Amsterdam-New York, 1982, pp. 719-734) . While Surma's was the first (and until now only) reasonably comprehensive bibliography of Lindenbaum's works, it nevertheless left some gaps which we attempt to fill. In particular the present bibliography includes fourteen works not cited by Surma, and provides information, lacking in Surma's compilation, about translations and reviews of many of the cited works. As well, we feel that our method of indexing, patterned after the system Givant adopted in his seminal bibliography of Tarski, is easier to navigate (see next paragraph).
Part One of the Bibliography has four sections: 2.1-Papers, 2.2-Abstracts and Short Notes, 2.3-Reviews, and 2.4-Public Lectures. Within each section entries are arranged in chronological order and are indexed by a bibliographical sign consisting of two digits and optionally one or two letters, all in square brackets. The two digits refer to the year of publication or, in the case of Rocznik Polskiego Towarzystwa Matematycznego (=Annales de la Société Polonaise de Mathématique), to the volume's nominal or titular year, since Rocznik 's actual publication dates usually follow the years to which the volumes pertain. Superscripts "a", "r" and "l" immediately following the two-digit year refer respectively to abstracts, reviews, and lectures. References to papers have no superscripts. Where two or more publications of the same type (i.e., within the same section of Part One) share the same two-digit year, the precise order of their publication dates is conveyed by appending suffixes "a", "b", "c", and so on, not superscripted. These suffixes, if present, are always in last place, following any superscripts.
When applicable, in Sects. 2.1 and 2.2 a reference has been added in square brackets at the end of a citation to indicate any review of the cited work, its reviewer, and where the review appeared: i.e., whether in JFM (=Jahrbuchüber die Fortschritte der Mathematik ), Zbl (= Zentralblatt für Mathematik ), or JSL (=The Journal of Symbolic Logic).
Several of the Polish titles-for instance [34] , [35] , [29 a ] and some of the lectures in Sect. 2.4-use old spellings which were current in Lindenbaum's day. In the interests of historical accuracy we have kept Lindenbaum's original spellings.
It may strike the reader as odd that we include Sect. 2.4, Public Lectures, in a bibliography of Lindenbaum's published works. No transcripts or abstracts of these lectures are known to exist. They count as published works solely in a legal sense of having been delivered to a public audience. We believe, however, that this approach serves a useful purpose. In most cases the titles of his lectures are sufficiently indicative that one may surmise broadly what those lectures were about. By adding where, when and to what audience he gave each lecture, where its title was announced or recorded, and (sometimes) who he Vol. 8 (2014) Adolf Lindenbaum: Notes on his Life 301 co-presented it with, this raises the possibility of matching some of his lectures with various unpublished ideas, techniques and results anecdotally ascribed to him by others in the field, and of getting a better idea as to when some of these things might have entered the general consciousness. Comptes-rendus hebdomadaires des séances de l'Académie des Sciences, Paris, vol. 196 (1933 ), pp. 1455 -1457 Paris 1936 Paris , pp. 29-38 (1936 As regards the lecture which the authors allege they gave jointly on 1 February 1933, we cannot find any corroborating evidence of Lindenbaum's having been a co-presenter of it. On the contrary, Ruch Filozoficzny , vol. 13 (1935) , p. 149b, records that Tarski delivered a lecture with this title on this date, presumably alone as no co-presenter is recorded, and that on 8 February 1933, exactly 1 week later, Lindenbaum delivered a lecture on a different topic, also presumably alone, as again no co-presenter is recorded. The latter (i.e., Lindenbaum's 8 February 1933 Mathematik , vol. 19 (1938) , p. 145.
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